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Recent breakthrough in fabrication of freestanding two-dimensional (2D) crystals such as
graphene layers has opened the way for fundamental study of novel quantum phenomena in 2D
quantum films a few atomic layers thick. The physical properties of 2D quantum films are
sensitive to structural changes because of the more direct manifestation of quantum effects at
reduced dimensionality. In this talk, I will present theoretical approaches for tuning electronic
transport properties of graphene related systems (single-layer and bilayer graphene and
boron-nitride films and nanoribbons) based on the results obtained by first-principles calculations
and non-equilibrium Green?s function method, focusing on doping, adsorption, folding, and strain
effects. References: [1] J.X. Zhong, G.M. Stocks, Nano Lett. 6, 128 (2006). [2] J.X. Zhong, G.M.
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